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CONTROLLING COOLING AIR INTAKE 
FOR AIR COOLED EQUIPMENT 

Technical Field 

5 This invention relates to apparatus and a method for controlling the choice 

of sources of cooling, filtered, and otherwise treated air for air cooled electronic 
equipment. 

Background of the Invention 

Modern electronic equipment, such as equipment used for controls, 

10 frequently generates a large amount of heat in a relatively small volume. Such 
equipment is frequently cooled by forced cooling air supplied from air 
conditioning equipment. 

In many applications such as monitoring equipment in hospitals there is a 
need for high reliability of the operation of the electronic equipment. In the prior 

15 art, the electronic equipment is cooled by a source of cool air that is common to a 
large number of units of the electronic equipment. A problem of the prior art is 
that there is no satisfactory arrangement for cooling the electronic equipment in the 
presence of failure of the source of the cooled air. 
Summary of the Invention 

20 Applicants have solved this problem and made an advance over the 

teachings of the prior art in accordance with this invention wherein cooled air is 
supplied from at least two sources, the duct to each source having its own damper 
to shut off air from that source in case of trouble; the electronic equipment being 
controlled has sensors for detecting unsatisfactory conditions such as high 

25 temperature or excessive amounts of dust or other contaminants; a processor is 
used to take signals from these sensors and use them to control the dampers. 
Advantageously, this arrangement allows for a continuation of satisfactory 
performance of the electronic equipment when one of the sources of cool air is not 
performing satisfactorily. 

30 In accordance with one specific implementation of Applicants' invention, 

two sources of cool air are connected to the electronic equipment, the duct to each 
source having a damper for shutting off the source to the electronic equipment. 
Normally, a single source is used and when there is a problem the damper to that 
source is closed and the damper for the alternate source is opened. The dampers 
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are controlled by a processor which receives information from sensors for 
detecting trouble conditions in the flow from each of the two sources. 

In accordance with one feature of Applicants' invention, a main controller 
system for controlling a group of individual units, such as the equipments for the 
5 rooms of a building or a floor of a hospital, is connected to the processor and can 
be used to balance the load on the two sources or to shut off the unit in order to 
make sure that even more vital units can continue to operate from a reduced source 
of cooling air. 

In accordance with another feature of Applicants' invention, both dampers 
10 can be opened if a reduced amount of cooling air is available from both of the 
sources of cooling air. 

In accordance with another feature of Applicants' invention, a main 
controller system can receive manual control information from a control console to 
override the damper control signals generated by the processor. 
15 Brief Description of the Drawing(s) 

FIG. 1 is a block diagram illustrating the operation of Applicants' 
invention; > 

FIG. 2 is a flow diagram illustrating the operation of the local control of the 
dampers; and 

20 FIG. 3 is a flow diagram illustrating the operational control from a main 

controller. 

Detailed Description 

FIG. 1 is a block diagram illustrating the operation of Applicants' 
invention. Electronic equipment 6 receives cooling air from at least one of source 

25 9,..., 10 through dampers 7,. ..,8 respectively. Dampers 7,.. .8 are controlled by 
switches 1,...,2 the switches being controlled by processor 3. Source sensors 
1 1,...,12 detect problems in the air supply from sources 9,..., 10 respectively. When 
a sensor detects a problem and notifies processor 3, the processor may control one 
or both switches to place the dampers in a state to provide satisfactory cooling air 

30 to the electronic equipment. In one specific implementation of Applicants' 

invention the normal state is to have one of the sources provide all cooling air and 
to shut the damper to the other source. When the primary source does not produce 
satisfactory cooling air the damper for that source is closed and the damper for the 
other source is opened. 
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In addition, processor 3 receives an input from an environmental sensor 4 

i 

which detects conditions under which the electronic equipment should be shut off. 
In response to such signals processor 3 operates a unit shutoff switch 5 which turns 
off the electronic equipment 6. This allows for differential treatment of critical 
5 versus merely useful equipment items in case only back up power is available. 

In addition, processor 3 is connected via a local area network 22 to a main 
controller 21 . The main controller receives signals from all processors and 
transmits control signals to the processors. The main controller, for example, may 
decide that the amount of available cooling air is so low that only a few critical 

10 electronic equipments should continue to operate and can transmit shutoff signals 
to the processors associated with all but the few critical electronic equipments. 
The main controller has sensors 41, ...,42 for providing information about the 
sources 31, ...,32. Sources 31, ...,32 are the feeder sources for sources 9,..., 10. In 
addition, the main controller 21 can receive signals from a control console to allow 

1 5 manual override of signals generated by the main controller. For example, a 

control console 51 may decide that a particular unit of electronic equipment should 
not be shut down because of a hospital emergency condition associated with that 
unit. 

FIG. 2 illustrates the normal operation of the control system when the 
20 control system is associated with two sources of cool air. Test 201 is used to 

determine whether an above threshold condition, such as high temperature, exists 
in the source supplying cool air to the electronic equipment. If not, then the 
damper to permit air from the normal primary source is opened and the damper to 
admit air from an alternate source is closed (action block 203). If an above 
25 threshold condition has been detected, then test 205 is used to determine whether 
the alternate source is still supplying satisfactory cooling air. If the alternate 
source is unsatisfactory, then a test is made to determine whether the electronic 
unit should be shut down (test 207). If the result of test 207 is that the unit should 
be shut down, then the unit is shut down (action block 209) using, for example, the 
30 unit shutoff switch 5. 

If test 205 determines that the other source of cooling air is satisfactory, 
then test 21 1 is used to determine whether the primary source is excessively above 
threshold. If test 211 determines that the primary source is not excessively above 
threshold, then the cooling air is augmented with the alternate source by opening 
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the damper to the alternate source (action block 213). If test 21 1 indicates that the 
primary source is excessively above threshold, then the primary source is shut off 
and the damper to the alternate source is opened (action block (215). Following 
action blocks 213, 215 and 203, test 201 is reentered. 
5 If the result of test 207 is negative, an attempt is made to shut down less 

critical equipment (action block 217). Test 207 is then re-entered. 

FIG. 3 illustrates the operations of the processor. If the main controller 21 
receives a brownout alert (action block 301) indicating that the air cooling load 
should be drastically reduced, then a shutoff signal is sent to preselected individual 

10 processors and an alternate intake activation signal is sent to other processors in an 
effort to lower the air cooling load of the entire system (action block 303). The 
individual processors then respond to the shutoff signals and the intake signals by 
shutting off electronic equipment or closing the damper to the main source and 
opening the damper to the alternate source of cooling air. 

15 Action block 303 can also be entered in response to receiving an input from 

the console 5 1 (action block 307) or in response to the analysis of data from 
individual processors (action block 309). Action block 309 may be the result, for 
example, of receiving a large number of signals indicating that unsatisfactory 
cooling air is being received for individual electronic equipments. In addition, 

20 action block 303 can be entered from an analysis of signals from sensors 41, ...,42 
indicating that sources 31, ...,32 are unsatisfactory (action block 311). 

The above description is of one preferred implementation of Applicants' 
invention. Other implementations will be apparent to those of ordinary skill in the 
art without departing from the scope of the invention. The invention is limited 

25 only by the attached claims. 



